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Frequency tables

A frequency table is used to tabulate statistical data. A well-designed table allows the
person doing the statistical investigation to easily tally up the data. In this topic we are
concerned with the tallying of quantitative data.

eg Fifty people were surveyed and asked the number of DVDs that they had hired from a
Video store in the past month. The results are shown below.
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Enter the information in a frequency table.

SCORE TALLY FREQUENCY
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Sometimes it would be pointless trying to tally the data as individual (ungrouped) scores. It makes
better sense to group the scores.
eg Consider the following data that give the number of nails in each of a sample of 40 boxes:

Y\
©0)
* We group th :
CLASSES P the data in

.

130 122 ME 138 126 1280 119 124 122 123
132 138 128 138 1B 123 126 128 131 142
137 134 126 128 127 1§ 1300 132 134 132
137 124 134 134 120 137 141 1E 12 18

* The class sizes m
THE SAME SIZEnn i

* The CLASS CENTRE ;
. E
middle of eqch class, s the

No. of nails | Class Centre Tally Frequency
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TYPeS of graphs

Dot plots

eg Below are the scores out of 10 achieved by 15 students on a Maths quiz:
7 49767485279587

Display this information on a dot plot.

Sector graphs are used to compare quantities.

eg A poll was conducted on an issue of justice based on

Va -
Y '
" Calculate

Number o the totq

Wil ba thepnrfsponses (this

me
e {-‘raction) rator o¢

the statement “Apple has every right to track their
phones and ipads”. The responses were:

Agree 24 Disagree 57 Unsure 9
Present this information in a sector graph.

;agg‘gg;ﬁg?;e angle o
edch fraction bi '22’35? lying

e,enf‘)ent

tota X 360°
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Line graphs are used to compare the change in one quantity with the change in

another. It is suitable for quantitative data.
eg The table below shows the temperature taken in a classroom over a day.

Time [9:00am |10:00 |11:00 |[Noon |L:00pm |2:00 |3:00

Temp | 17 |21 25 28 33 33 31
(©)

Present this information as a line graph.

30

25

Temperature

20

15

/\/E\
g
/" This is the same as the
f rhyme: "

Ve "1, 2, miss a few, ™
( 99, 100" )
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Bar and Column graphs are used when we want to show a quantity and

compare it to other quantities.

This is suitable for categorical data.

A bar graph has the categories on the vertical axis and
frequency on the horizontal axis. These axes are
reversed for a column graph.

eg The information shown below gives the government
housing rates in various NSW regions:

Hunter 160.5%,
IHlawarra 23.1%,
Mid North Coast B.47,
western 107,
Rivering 1. 0%
Show this information in a bar graph.
Riverina
Western
[
l.g
§ Mid North Coast
Nlawarra
Hunter

0 5 10 15 20 25
Percentage of government housing
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A Radar chart is similar to a line graph except it is circular. It is particularly suitable

for presenting data trends that repeat.

The ‘radar’ is drawn with the data being measured placed in equal sectors around the circle
and the results having a scale from the centre. The points are then plotted and joined

consecutively.

eg The information below shows the sales in a department store over a year.

o | s
2.8

o s
1.8

January July

February 1.7 August 1.1
March 1.1 september 1.6
April 1.2 October 19
Way 1.3 Movember 25
June 16 December 3.4

Present this as a radar chart.

L

o

|
' |
f

.'I | | |

—
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stavissical graphs
Frequency graphs:

When displaying statistical or quantitative data, the most appropriate graphs are a frequency
histogram and frequency polygon.

FREQUENCY HISTOGRAMS:

Are similar to column graphs EXCEPT FOR THE FOLLOWING FEATURES:

Q‘ Gaps are NEVER left between the columns;

Q‘ A half unit space is left BEFORE the 1% column;

Q‘ If the chart is coloured or shaded then it is done all in one colour.
Q‘ Frequency is ALWAYS plotted on the vertical axis.

$ For grouped, data, the score is marked so that the CLASS CENTRE of each class
appears under the centre of the column.
eg The table below shows the number of people living in each house in a street.

1

10 Show this information in a frequency histogram.

14
g

[ S T T A T

lo
14
12
10

Frequency

NS D

0 1 2 3 4 5
Number of people in a house
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A frequency polygon is a line graph that can be

drawn by joining the centres of the tops of the

columns of the histogram.

Q‘ The polygon begins and finished on the
horizontal axis a half column width space
from the group boundary of the first and last

groups.

Frequency

It is common practice to draw the histogram and

the polygon on the same set of axes.

.
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5

Number of people in a house

eg The frequency distribution below shows a class set of marks on an exam. Construct a

frequency histogram and polygon on the same set of axes.

e | o cove | reuency

51-R0 ah.5 3
B1-=70 R5.5 a
180 a5 12
3140 a5.5 Fi
81-100 95.5 3
12
-
e 10
g
g 8
e ©
4
2
0
P&

Sy
Exam mark

o
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Complete the frequency tables to show the data represented in each frequency histogram.

1

Reversing...

Creating a frequency distribution from a frequency Histogram.

Follow these steps:

Construct a table with Score and Frequency;

Copy the scores from the horizontal axis into the Score column;

The frequency is given by the height of the column above the score.

Frequency

— 2 L Oyl 00 DO

[

Frequency

— D ) e LA O =] 00D D

[

303132333435

Score

56575859606162

Score
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Score

Frequency

56

3

57

4

58

59

60

61

62
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cumvuiasive 9raphs

The cumulative frequency is a progressive total of the frequency column.

Complete the following table:

1 1
2 4
3 10
4 15
5 8
= [ ]
2 404
3. 35-
3 30
o %8: e A CUMULATIVE
& 15 HISTOGRAM has
E 1(5): columns.
S o1 |, AcumuaTivE
1 2 3 4 5 POLYGON (OGIVE) is
Number of people the line graph.
in a house e Each MUST NEVER

DROP!M!

eg The frequency table below shows the heights of people in a basketball squad.

bttt ) | o conts | Frquency
3

170174 172

175179 177 2]
180-184 152 12
185-159 187 10
190194 192 g
195199 197 1

a) Add a cumulative frequency column to the table.
b) Construct a frequency histogram and ogive.
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Cumulative Frequency

" HRR8RES

1 I I | I I
O L] L] L L] L] }‘

L AR O S
Height (cm)
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Range and Interquarcile Range

The range and interquartile range are used to measure the spread of a set of scores.
Range

Range =

eg There are 15 players in the squad for a State Hockey match. The number of State level
matches played by each member of the squad is shown below:

2 641234015637 107 32

What is the range of this distribution?

When calculating the range from a frequency distribution, we calculate the range using the
score column.

If the data is presented in grouped form, use the highest score from the highest class and
lowest score from the lowest class.

eg Find the range of these data:

g | preguency

170-174 3
175-180 a]
180-185 12
185-1580 10
190-195 =]
195200

Investigate thisit! >

The range however, is often not a good indicator of the overall spread of scores. Consider the
two sets of scores showing the marks of two students:

A: 24,24,24,24.5, 25, 25, 26, 80

B: 18, 20, 24, 29, 35, 40, 50, 60
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Interquartile Range

1 The quartiles are found by dividing the data into quarters. The lower quartile (Q1) is the
lowest 25% of scores; the upper quartile (Q3) is the highest 25% of scores.
2 The median is the middle score (for an odd number of scores) or the average of the two
middle scores (for an even number of scores)
eg Calculate the median of:
a) 2,5,8,8,8,11,12
b) 34, 64, 23, 57, 89, 44, 62, 76

3 The interquartile range is the difference of the Upper quartile (Q3) and the lower quartile
(Q1). To find the IQR:

Arrange data in
ascending order

tﬁﬁ;ﬁ;‘ﬂbﬁ{'ﬂ gbi?ﬁ;ii? | Divide data into 2 halves by I G—ooﬂdo ?qlzr;}:lregeog hsécﬁ::;?an
i i inclu
between 2 scores J finding the median L i

Lower quartile will be the igher quartile will be the

MEDIAN MEDIAN
of lower half of the data of upper half of the data

eg Find the interquartile range of the following data:
12,9,4,6,5,8,4, 10,2
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eg The cumulative frequency histogram and polygon at below shows the number of
customers who order different volumes of concrete from a readymix concrete company
during a day.

Find the:

a) median;

b) interquartile range for this distribution

[
> 504
g a
g40-
2 o
= 30
b i
£ 204
g -
£ 10-
U -
0 IC) I6 IC) i‘j l6 Ic)*
Q@-’ Q(.\ \:} \(.\ qﬁ’ q:\

Volumes of concrete

A data set can also be divided into deciles. A decile is a band of 10% of all scores, eg the top decile
would be found using the 90™ percentile.
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stem and Leaf PIOGS

In a stem and leaf plot, the final digit of each number is shown in the leaf column, while the
preceding digit/s is displayed in the stem column.

The numbers in both stem and leaf columns are ordered from SMALLEST TO LARGEST. The key
on the plot explains how to read the score.

Copy and complete the following stem-and-leaf plot of the given data. Key: 3|4=34
34, 56, 49, 61, 37,70, 63, 52, 41. 61 Stem | Leaf
34 ...
=Y — 9
THINK S]] [ —
1 Copy the given stem-and-leaf plot. The key on the plot tells us that the '_':: b e
digit in the tens place of each number makes up a stem and the digitin " | ™"

the units place makes up a leaf.

2 Fill in the missing numbers on the plot as follows:

i There are two numbers in the set whose stem (that is, the digit in
the tens place) is 3. They are 34 and 37. As 34 is already listed,
enter 37 by placing its leaf (7) in the space provided.

i There are two numbers in the set whose stem is 4. They are 41 and
49. As 49 is already listed, enter 41 by placing its leaf (1) in the
space provided.

ili There are two numbers in the set whose stem is 5. They are 52 and
56. Enter these numbers by placing their leaves (2 and 6) in order
of increasing size in the spaces provided.

v There are three numbers in the set whose stem 1s 6. They are 61,
61 and 63. As one of the scores (61) has already been histed, enter
the remaining two numbers by placing their leaves in the space
provided.

v Finally, there is one number in the set whose stem is 7. It 1s 70.
Enter this number by placing its leaf (0) in the space provided.

Find the interquartile range of the data presented in the following stem-and-leaf plot.
Key: 1517 =157 kg

Stem | Leaf

15/488

16| 13368
17100147999
18| 123357889
191278

20102
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Try these

For each of the following sets of data complete the stem-and-leaf plots given.

1 25,47, 22,59, 36, 61, 30, 43, 54, 60
Key:2|2=22
Stem | Leaf
22 ...
3o e
4. 7

u ]| [
6. 1

2 70, 66, 85, 90,93, 84, 69,71, 88, 67
Key: 6|6 = 66

Stem
6
7
8
9

3 101, 122, 117, 135, 104, 112, 139, 140, 143, 126, 129, 137, 136, 125
Key: 10]1=101

Stem
10
11

2] ...

4 64,48,59,55,71,49, 64, 69, 70, 57
Key: 4|8 = 48

Stem
4

Leaf

5 252, 269, 248, 213, 250, 276, 281, 259, 262, 277, 280, 265, 264, 271, 266

Key: 24| 8 = 248

Stem

24

Leaf
8

27
28
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Five-number summaries

Once we know the median and quartiles, we are able to summarise a data set using 5
numbers. This 5- number summary consists of:
minimum score (lower extreme) - the lowest score in the data set;
Lower quartile (Q1) — the score at the 25™ percentile
Median — the middle score
Upper Quartile (Q3) - the score in the 75" percentile
Maximum score (upper extreme) — the highest score in the data set
Interquartile range = Q3 — Q1

This data is then presented in a Box & Whisker plot.

Farts of 3 Box-n-¥whisker ot

T

Mimrnurn Yalue  25th percemile redian 7Btk parceatik rrai ronann walie

f

nu b ey soEle

The box portion of the box-and-whisker plot includes 50% of the data
The whiskers extend to the minimum and maximum data values
More than one box plot can be drawn for the number scale allowing comparison of a

variable by groups
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eg Find the five point summary, Interquartile range and the sixth decile for the following sets of data:
a) 8101811712898151213 15

Arrange the scores in ascending order:

Minimum value =

Qs (lower quartile) =
Q> (median) =

Qs (upper quartile) =
Maximum range =

Interquartile range =

b)

Stem Leaf
410 1
512 5 7
62 8
710 3 4 7 9
8|3 4 6 8
9/0 3 5
c)
| Cumulative frequency

histogram and polygon

Cumulanve frequency
c:: 28 838
; 3

17 18 19'20 212 23“24"
Score ' -
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eg a) Determine the Five-Number Summary for the two data sets of raisin counts displayed
below.

b) Construct a box plot for each on the same scale. Based on the box plots, which brand of

raisins would you buy? Justify your decision.

Sunripe Raisins Rockin’ Raisins
25 25 25 26 26 26 26 26 27 27 23 24 25 25 2527 27 27 27 27 27
27 28 28 28 28 28 28 28 28 28 27 27 28 28 29 29 29 29 29 29 30
29 29 29 30 30 31 32 32 31 32 32 33 33 33 34 34 35 35 35
36 36 38
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